difference between patients with coronary heart diseases and normal subjects,3)-5),16)-18) another study has reported that serum testosterone levels are lower in men who have had a myocardial infarction.19) The aim of this study is to determine serum estradiol, testosterone and progesterone levels in middle-aged male patients in the early phase of acute myocardial infarction.
MATERIALS AND METHODS
The normal group and stress group (Group 3) were not given medication. The medications received by the myocardial infarction and unstable angina patients (nitrate or propranolol and rarely nifedipine, morphine and lidocaine infusion) are listed with hormone levels in Tables I and II. There were no differences between groups in age range, height and weight. Patients with diseases that affect hormone levels (eg, liver or kidney disease) were excluded from the study.
Group 1: Patients with myocardial infarction (acute phase). There were 13 patients in this group ranging from 30 to 56 years of age (average of 47.9 years). The diagnosis of acute myocardial infarction was based on the case history, electrocardiographic findings and serum creatine phosphokinase (CPK) levels. There was a 15 min to 3 hour interval between the occurrence Levels in Acute Myocardial Infarction (Group 1/MI) * It is outlying statistically .
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Jpn. Heart J. November 1986   Table  II . Serum Estradiol, Testosterone and of acute myocardial infarction and the examination of hormones. The medications taken by each patient are summarized in Table I . Group 2: Patients with unstable angina. There were 13 patients ranging from 29 to 52 years of age in this group (average 39.4 years). All these patients were hospitalized in the coronary care unit and suffered from myocardial ischemia, which was confirmed electrocardiographically.
However, there was neither electrocardiographic nor enzymatic evidence of myocardial infarction.
Patients with a history of myocardial infarction were excluded from this group. This group was examined to determine whether ischemia per se can affect serum estradiol, testosterone and progesterone levels. Coronary angiography was employed in 11 cases. In 10 of these, considerable stenoses were found angiographically.
One patient had anterolateral and inferior ischemia and ST-T depression, but his coronary angiography was normal.
Medications received by the patients are listed with data in Table II . Group 3: Patients hospitalized in the intensive care unit, without a history of either coronary artery, liver or kidney diseases (stress group). This group consisted 13 patients ranging from 24 to 55 years of age (average 33.3 years). They were in the intensive care unit for various reasons; 6 with gastrointestinal bleeding, 3 with leg amputation, 4 with gunshot wounds. However, they had no previous history of coronary artery, liver or kidney disease. These patients were chosen in order to investigate the effects of the physical and emotional stress of severe illness on sex hormone levels. Vol.27 No.6 Group 4: Control group (normal subjects). This group consisted of 15 normal subjects (age range: 25-54 years, average 39 years) who came to the cardiology (outpatient) clinic with non-specific complaints. Neither their case histories, ECG, CPK nor treadmill tests showed evidence of coronary artery disease or any other cardiac disorders.
Blood samples: Blood samples were taken from each patient in the first 3 groups on each of 3 consecutive days following hospitalization. Blood samples were taken from the normal group once.
Assay methods: Serum estradiol, testosterone and progesterone levels were determined by radioimmunoassay. EIR-RIA kits were used to determine estradiol levels; normal values were 14-45 pq/ml and the intraassay and interassay coefficients of variation were 9.7% and 9.2% , respectively. For the determination of testosterone, Mallinckrodt Diagnostica GmbH kits were used; the intraassay and interassay coefficients of variation were 4 .6% and 5.6%, respectively.
To determine serum progesterone levels , Coat-A Count kits were provided by the Diagnostic Products Corporation. The normal values were 0.0-0.4nq/ml and intraassay and interassay coefficients of variation were 7.5% and 6.6%, respectively .
Other indices: The levels of total serum creatine phosphokinase were studied for 3 days immediately after hospitalization . These levels were determined using, Astra-8, Automated State/Routine analyzer . Normal Jpn. Heart J. November 1986 
RESULTS
The levels of serum estradiol, testosterone and progesterone in each case are shown in Tables I-IV. Estradiol results: Differences among estradiol values of Control , Group 1, Group 2 and Group 3 were tested by ANOVA . The differences among the groups are statistically significant (F=8.09; p<0 .05). Patient 7 in Group 1 was not evaluated.
The sources of the statistically significant differences were compared by Student's t-test. The results are presented in Table V and Fig.1 .
No difference was found between the stress and normal groups or between the acute myocardial infarction and unstable angina groups. It was interesting that some serum estradiol values in acute myocardial infarction and unstable angina were as high as 340 , 310 and 275pg/ml.
In our lab, the normal value is 10-35pg/ml . Testosterone results: Differences among testosterone values of Control , Group 1, Group 2 and Group 3 were tested by ANOVA . The differences among groups are statistically significant (F=12 .158; p<0.05).
The sources of the statistically significant differences were compared using the Student's t-test. The results are presented in Table VI . unstable angina groups were significantly lower than the normal group (Fig.2) . Progesterone results: The levels of serum progesterone in the acute phase of myocardial infarction were considerably higher than in the normal group. Values in the unstable angina group did not differ significantly from controls (Table VII) .
Estradiol/Testosterone ratio (E/T):
Differences among E/T values of Control, Group 1, Group 2 and Group 3 were tested by ANOVA.
The differences among the groups were statistically significant (F=10.53; p<0.05). This ratio was higher in the acute phase of myocardial infarction and unstable angina than in the normal group. However, no difference was found between the stress and normal groups (Table VIII) .
DISCUSSION
This study reveals that although the levels of serum estradiol rise significantly in coronary heart disease, the same values are normal in patients hospitalized for various acute illnesses. Similar results were achieved by various other researchers. 3)-5), 20) In this study, we did not investigate the levels of serum estrone because a previous study has shown that the level of estrone increases due to stress and is not specific to coronary heart diseases.1),4)-20) However, other investigators have concluded that the levels of serum estradiol increase only in coronary heart diseases and are not related to stress.20) We did not investigate the effects of nitrate, propranolol or nifedipine drugs on the estrogen levels in normal subjects because it has been shown previously20) that no relationship exists between such drugs and estrogen levels. However, a possible contribution of these drugs to estrogen levels in patient Groups 1 and 2 cannot be excluded.
Estradiol is 3 times as biologically active as estrone and estrogen levels in coronary heart disease may be associated with increased adrenergic activity. The role of adrenergic activity in various cardiac diseases has been clearly defined,21) and several actions of estrogens can increase adrenergic activity. For example, estradiol can increase adrenergic neurotransmitter synthesis,22),23) inhibit the enzymatic degradation of adrenergic neurotransmitters24)-26) and potentiate the synaptic activity of the adrenergic neurotransmitters.27) In clinical studies estrogen also causes electroencephalographic changes similar to norepinephrine and amphetamine. 28) Thus, they may act as an adrenergic stimulant.
Since the demand for myocardial oxygen increases in occlusive coronary heart diseases as a result of adrenergic stimulation, an increase in the myocardial infarction size may be expected. Therefore, a rise in estradiol in coronary heart diseases may contribute to ventricular fibrillation, sudden cardiac death or massive myocardial infarction.
Furthermore, heightened adrenergic stimulation secondary to a rise in estradiol levels has the potential to increase the demand for myocardial oxygen, resulting in pain due to myocardial ischemia. Although it has been difficult to determine whether estradiol levels rise in pre-acute myocardial infarction, our data confirm the finding20) that the level of estradiol is high immediately after acute myocardial infarction and in unstable angina. The major source of estradiol in men 
